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Abstract

We form first impressions of many traits based on very short interactions. This study examines whether typical adults
judge children with high-functioning autism to be more socially awkward than their typically developing peers based on
very brief exposure to still images, audio-visual, video-only, or audio-only information. We used video and audio recordings
of children with and without high-functioning autism captured during a story-retelling task. Typically developing adults
were presented with |'s and 3 s clips of these children, as well as still images, and asked to judge whether the person in
the clip was socially awkward. Our findings show that participants who are naive to diagnostic differences between the
children in the clips judged children with high-functioning autism to be socially awkward at a significantly higher rate than
their typically developing peers. These results remain consistent for exposures as short as | s to visual and/or auditory
information, as well as for still images. These data suggest that typical adults use subtle nonverbal and non-linguistic cues
produced by children with high-functioning autism to form rapid judgments of social awkwardness with the potential for

significant repercussions in social interactions.
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During any face-to-face interaction, people extract infor-
mation on many traits from facial and vocal expressions.
First impressions that have relevance for survival, such as
the perception of how threatening a new conversation
partner is, can be formed in as little as 39ms (Ghijsen,
2004). After only 100 ms, participants reliably determine
less survival-driven traits, such as attractiveness, likeability,
trustworthiness, competence, and aggressiveness based on
exposure to photographs of unknown faces (Wearden
et al., 1998). People can make accurate judgments of even
more complex socially and interpersonally relevant fea-
tures from “thin slices” (Hassin et al., 2013; Whalen et al.,
2013) of behavior, that is, very short (seconds to minutes)
of dynamic video and audio presentations (Judd et al.,
2012; Lindquist and Gendron, 2013; Parkinson, 2013;
Rigato and Farroni, 2013; Rule and Ambady, 2009). These
first impressions, formed rapidly from dynamic social
information, have significant implications for our interac-
tions with others. Evidence shows that we often do not sig-
nificantly revise our first impressions with prolonged
exposure (Widen, 2013), indicating that our first impres-
sions remain the dictating principle of whatever interac-
tion follows. For individuals who project less than optimal

social competence at a first glance, this behavior pattern
can have significant negative effects.

Individuals with autism represent one such group,
since this developmental disorder is characterized by sig-
nificant deficits in social interaction, which are at least in
part linked to difficulty with nonverbal communication
(Lord et al., 2012; McCann and Peppé, 2003). The seg-
ment of the autism spectrum disorder (ASD) population
seeing the largest increase in numbers is comprised of
individuals with high-functioning autism (HFA), who are
characterized by preserved language and cognitive skills
despite significantly impaired social communication
abilities (Centers for Disease Control and Prevention
(CDC), 2009).
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There are a few studies indicating that typically devel-
oping (TD) individuals perceive the nonverbal expressions
of individuals with HFA as awkward, less engaging, or
unusual (De Marchena and Eigsti, 2010; Heerey et al.,
2003; McCann and Peppé, 2003; Yirmiya et al., 1989). So
far, the literature has documented this perceived awkward-
ness mostly on the basis of less formal observations as part
of a related study, or coding of expressions that is per-
formed by trained observers.

Our previous work showed that trained observers, who
were blind to diagnosis, but aware that half the stimuli
were produced by children with HFA, rated these children
as more awkward than their TD peers on a Likert-type
scale (Grossman et al., 2013). Those ratings were based on
video and audio recordings that were 5-10s long, each
containing a complete sentence or phrase, thereby provid-
ing significant language and communication information
to influence observer perceptions. The raters themselves
were research assistants, trained to work with children
with HFA and therefore aware of the specific behaviors
and nuances that might trigger a perception of social awk-
wardness related to autism diagnosis. It is important to
point out that these raters reported increased awkwardness
despite concurrent ratings showing that the emotions por-
trayed by children with HFA were categorically as accu-
rate as those of their TD peers (Grossman et al., 2013). In
other words, children with HFA are capable of producing
accurate emotional communicative facial and vocal
expressions, but these productions are nonetheless per-
ceived as qualitatively awkward by trained raters who are
asked to pay attention to the natural quality of the
expression.

Very little attention has been paid to whether naive
observers, in contrast to trained research assistants, per-
ceive the communicative facial and vocal expressions of
children with HFA to be quantifiably more awkward than
those of their TD peers without the framework of directed
observation of autism-specific traits. Stagg et al. (2013)
found that TD adults who were naive to diagnosis rated
children with ASD as less expressive overall. TD children
(ages 10—11 years) rated the same cohort of children with
ASD to be less desirable as friends based on 50 videos of
personal narratives that contained no associated sound
track. These data indicate that the facial expressions of
children with ASD may signal certain traits that are per-
ceived as undesirable in close social interactions, even by
naive observers. The question remains how quickly this
impression is formed and what type of input (auditory,
visual, or both) is required to lead TD observers to these
types of judgments.

Considering the importance of first impressions in any
social interaction, we wanted to know whether TD observ-
ers perceive increased social awkwardness in individuals
with HFA from very “thin slices”, or short segments, of
behavior. We were particularly interested in the first
impressions of TD individuals who are naive to diagnostic

status, not trained on any particular rating scale, and have
no familiarity with autism in general. This information is
critical to our understanding of the underlying mechanism
hindering social integration of children with HFA. If chil-
dren with HFA are perceived by their TD peers as socially
awkward and “different” from the mainstream based on
very brief exposures, it might explain the barriers to social
integration experienced by these high-functioning indi-
viduals. To pursue the possible origins of these barriers
further, we ask two main questions: (a) Do naive TD adults
without prior experience with autism rate children with
and without HFA differently on perceived social awkward-
ness from very brief exposures to audio and/or visual
information? and (b) What type of information (facial,
vocal, dynamic, or still) do naive TD adults rely on most to
make that determination? Evidence shows that dynamic
cues are highly relevant to this type of determination
(Balas et al., 2012; Dittrich et al., 1996) and that the facial
and vocal expressions of children with HFA may show dif-
ferences from the TD norm, specifically in aspects of tim-
ing. Individuals with HFA show subtle differences in
synchrony of facial and vocal expressions compared to
their TD peers (Atkinson and Smithson, 2013; Grossman
et al., 2010; Peppé, 2009) that may be foundational to this
perceived awkwardness. We therefore predict that very
brief exposures, or “thin slices,” of behavior containing
dynamic features in video and audio modalities will allow
typical adults to differentiate between children with and
without HFA based purely on the perception of social awk-
wardness. We further predict that still images, which are
devoid of dynamic contours, will not provide sufficient
perceptual cues to allow for that distinction.

Methods

Stimuli

We used videotapes recorded as part of a prior study
(Grossman et al., 2013) in which children with HFA and
TD peers were asked to retell four brief stories (25-32s
each) about a young man’s photo safari adventures. Each
story contained positive (happiness and surprise) and nega-
tive (anger and fear) emotions. We asked the children to
imagine themselves telling these stories to young children
to elicit engaging retellings, because evidence shows that
individuals who are highly expressive allow coders to pro-
duce more accurate judgments of their traits (Borkenau and
Liebler, 1992; Friedman et al., 1980; Riggio and Friedman,
1982). Children in the stimulus elicitation study were pro-
vided with written scripts suspended below the camera-
lens, which ensured that all participants looked toward the
camera for the duration of the retelling. This task allowed
us to equalize the verbal content across videos, so that
vocabulary choice and grammatical structure could not
provide cues to differentiate between the two groups of
stimulus producers (Hassin et al., 2013). Children with
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HFA were confirmed to be on the autism spectrum through
direct assessment with the Autism Diagnostic Observation
Schedule (ADOS, Lord et al., 2000) and expert opinion.
They were categorized as having HFA by documenting pre-
served language and cognitive skills and were group
matched on IQ and receptive vocabulary with their TD
peers.

In Grossman et al. (2013), we report Likert-type ratings
of the degree of awkwardness for all videos. These ratings
were conducted by research assistants who were trained on
the rating scales, but were blind to diagnosis of the children
in the videos. We used those ratings to select videos for the
study presented here and eliminated videos of children
(HFA or TD) whose awkwardness scores represented
extreme outliers within their respective groups. We further
excluded stimuli based on poor video and sound quality.
From the original set of videos of 14 children with HFA and
12 TD controls, we were able to create stimuli from videos
of 9 children with HFA and 10 TD controls, ranging in age
from 9:10 to 18:10, with a mean age of 12:7. Two of the TD
children were female, all others, including all children with
HFA, were male and all children were Caucasian. The
matching criteria for children with and without ASD and
detailed procedure for recording the videos can be found in
Grossman et al. (2013). We edited the original story-retell-
ing videotapes into very brief clips, each starting at the
onset of a phrase or sentence. All four of the target emo-
tions (happiness, fear, anger, and positive surprise) were
included in the collection of video clips. We did not include
phrases with neutral emotions, which were typically the
introductory sentences of each story. We saved all clips
once as a 1s video and once as a 3s video. We selected
these specific lengths because 3 s was the length of some of
the shortest complete sentences or phrases, while 1s was
deemed to be the shortest clip length that could still reason-
ably be perceived as containing meaningful communicative
information. In contrast to ratings of personality traits from
much briefer exposures to still images, we wanted to pre-
serve the linguistic nature of these clips by presenting a
minimum of recognizable language content. These stimuli
were designed to answer the question of whether untrained,
naive TD adults perceive children with HFA to be more
socially awkward than their TD peers, even based on mini-
mal communicative information.

Each clip was exported in multiple formats: one audio-
visual (audio and video), one video-only (video without
sound), one audio-only (sound, but no video), and one still
image. Still images were extracted from each original
video at the 1s mark. If that frame showed the child in a
particularly odd position, such as with their mouth con-
torted in mid-articulation, we advanced the video one or
two frames and extracted that frame as a still image.

We established three stimulus sequences containing
stimuli in the four different formats (audio-visual, video-
only, audio-only, and still images). One stimulus sequence

contained only audio-visual clips and one contained only
still images. One stimulus sequence contained video-only
and audio-only clips that were shown to a single cohort,
since there was no modality (voice vs face) overlap
between them. In other words, participants who heard the
audio files would not be able to recognize a given child
when they saw the same child’s video-only clips.

Each stimulus sequence contained 31 unique stimuli
taken from videos of children with HFA and 31 unique
stimuli taken from TD children. In each stimulus sequence,
there were no more than six occurrences of each child, no
more than two clips of the same emotion from a given
child, no repetitions of the same sentence spoken in the
same emotion by a given child, and an equal number of 3 s
and 1s stimuli. Stimuli within a sequence were pseudo-
randomized so that no more than two instances of the same
child, the same emotion, or the same sentence occurred
consecutively. We created a reverse version of each stimu-
lus sequence to counter-balance across participants. The
sequence containing audio-only and video-only stimuli
presented each stimulus type in a continuous block and the
starting modality (audio-only or video-only) was counter-
balanced across participants. Stimulus sequences were
presented using Presentation software (Neurobehavioral
Systems), which allows for precisely timed presentation of
video and image files, as well as collection of button-press
responses via a hand-held gaming device.

Participants

All procedures were conducted within the guidelines of
the local Institutional Review Board. We recruited typical
adults via word of mouth and advertisements posted on
campus and reimbursed them with a US$10 gift card.
After completion of the task, participants were asked
about prior exposure to individuals with ASD. Eight par-
ticipants with prior experience, such as having a family
member with ASD or working at a summer camp for chil-
dren with ASD, were excluded from the sample. We pre-
sent data for a total of 87 participants, including 64
females and 23 males, ranging in age from 19 to 49 years,
with the average age at 23 years. Eight participants self-
identified as Asian, four as Hispanic, and four as African
American or Black. A total of 31 participants completed
the audio-visual trial, 29 the still images trial, and 27 the
audio-only and video-only trial.

Procedure

Participants were familiarized with the task, but were not
told anything regarding the diagnostic status of some of
the children in the videos. Participants were told to look
and/or listen to each clip/image carefully and answer the
question of whether the person they just saw or heard
appeared to be socially awkward. To illustrate that
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concept, we asked participants to imagine themselves in a
social group situation where they encountered the children
in the videos or images for only a brief glimpse and had to
provide their immediate response as to whether that person
was socially awkward based on that brief perception. We
used this visualization scenario since it proved successful
in achieving inter-coder reliability of greater than 85% in
our previous study (Grossman et al., 2013), indicating that
TD adults interpret the concept of social awkwardness in
this context in fairly similar ways. We opted for a simple
dichotomous choice rather than a Likert-type scale to
ensure that participants made a definite decision for each
stimulus.

Prior to beginning the study, participants had time to
become comfortable with the gaming device where press-
ing a button with the right index finger indicated “yes,”
and pressing another button with the left index finger indi-
cated “no.” We collected data on the frequency with which
stimuli were rated as socially awkward, based on button-
press responses.

Results

We first established that there was no difference in how
male versus female participants rated the stimuli by con-
ducting a one-way analysis of variance (ANOVA) for
overall frequency of “socially awkward” ratings across all
versions of the task (F (1,113) = 0.475, p = 0.492). To
determine whether children with HFA are more frequently
perceived as awkward than their TD peers, we compared
the frequency of “socially awkward” judgments for each
stimulus type (audio-visual, audio-only, video-only, and
still images) across these two diagnostic groups. We also
conducted one-sample #-tests for each stimulus type com-
paring frequency of socially awkward ratings to chance
level performance of 50%. We then compared frequencies
of these ratings across stimulus types to determine whether
any specific stimulus type resulted in higher ratings of
social awkwardness. Because one cohort of TD adults
rated audio-only and video-only sequences, we used paired
t-tests to compare frequencies across those two stimulus
types. We used independent-samples #-tests to compare
frequencies across the other stimulus types, since those
were rated by different participant groups.

Frequency

We calculated frequency of socially awkward ratings as a
percentage within each diagnostic group (HFA or TD).
Since there was no relevant hypothesis regarding the
response accuracy for different emotions within those two
groups, we collapsed our data within condition (audio-
visual, audio-only, video-only, and stills) across emotions
and produced summary statistics for all trials containing
3s stimuli, all trials containing 1s stimuli, and all still

stimuli. To determine whether ratings of awkwardness
were different from chance for each of the two groups of
children in the stimuli, we conducted one-sample ¢-tests
with 50% (chance) as the test value for each stimulus type
and stimulus length. Results show that awkwardness rat-
ings were made at significantly higher frequency than
chance level for stimuli showing children with HFA, and
significantly below chance for stimuli showing TD con-
trols. The only exception was ratings for 1s audio-only
clips of children with HFA, which were not significantly
different from chance (see Table 1). Rating frequencies
were not significantly different across stimulus types
(audio-visual, video-only, audio-only, and still images) for
3sand 1s stimuli.

We also compared frequencies of awkwardness ratings
for children with HFA directly with frequencies of awk-
wardness rating for TD children within each stimulus type
to determine whether children with HFA were rated signifi-
cantly more frequently as awkward than their TD peers for
each expressive modality. Results of paired-samples ¢-tests
show that children with HFA were rated significantly more
frequently as awkward than TD peers for audio-visual stim-
uli (Is:¢(30)=9.7, p <0.0001, 3s: (# (30) =69, p <
0.0001), video-only stimuli (1s: ¢ (26) = 8.1, p <0.0001, 3
s: (£(26)=6.2, p<0.0001), audio-only stimuli (1s: ¢ (26) =
5.1, p < 0.0001, 3s: (¢ (26) = 6.8, p < 0.0001), and still
images (¢ (28) = 3.7, p = 0.001, see Figure 1).

Discussion

Our data clearly show that typical adults rate children with
HFA as socially awkward more frequently than their TD
peers based on thin slices of facial and/or vocal communi-
cative information. The overall frequencies (between 55%
and 67%) with which children with HFA are rated as
socially awkward in this task are commensurate with accu-
racy rates reported in the literature for judging traits from
brief exposures, such as intelligence (Bartlett et al., 2011;
Gill et al., 2014) or sexual orientation (Dittrich et al.,
1996). One of the most striking findings is that TD adults
make this socially relevant judgment based on exposures
as brief as 1's, indicating a highly automatic decision mak-
ing process, which is commensurate with judgments of
other socially relevant traits, such as leadership ability
(Rule and Ambady, 2009). Even though not all stimuli por-
traying individuals with HFA were rated as socially awk-
ward, and several productions of TD children did receive a
socially awkward rating, there is a significant difference
between the ratings for the two groups, showing that the
frequency of socially awkwardness ratings for children
with HFA is significantly higher than that for TD children
in all conditions. These data indicate that there are highly
salient cues within the stimuli that guide rapid ratings of
social awkwardness. Since verbal and grammatical con-
tent did not vary across stimuli, these cues are most likely
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Table I. Frequency of socially awkward ratings by stimulus type.

Stimulus type Stimulus producer

diagnostic status

Mean % (SD) Significance from

Audio-visual 3 s HFA
Audio-visual | s HFA
Video-only 3 s HFA
Video-only | s HFA
Audio-only 3 s HFA
Audio-only | s HFA
Still images HFA
Audio-visual 3 s TD
Audio-visual | s TD
Video-only 3 s TD
Video-only | s TD
Audio-only 3 s TD
Audio-only | s TD
Still images TD

chance
65.2 (21) t (30) = 4.1, p < 0.0001
64.6 (20) t (30) = 4.0, p < 0.0001
62.1 (23) t (26) =2.6,p = 0.0l
60.4 (19) t(26) =29, p =0.008
60.2 (18) t (26) =29, p = 0.007
55.0 (21) t(26)=13,p=0223
57.9 (18) t(28) =24, p =0.022
35.2 (16) t (30) = -5.2, p < 0.0001
33.1 (15) t (30) = -6.5, p < 0.0001
30.8 (19) t (26) = —5.3, p < 0.0001
27.2 (19) t (26) = —6.1, p < 0.0001
28.1 (15) t (26) = -7.8, p < 0.0001
30.5 (14) t(26) = -7.2, p <0.0001
40.9 (18) t(28) = -2.7,p = 0.0l

SD: standard deviation; HFA: high-functioning autism; TD: typically developing.
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Figure 1. Frequency of socially awkward ratings per stimulus type.

contained in the nonverbal aspects of the communication,
that is, the facial expressions and tone of voice.

The finding that still images resulted in social awkward-
ness ratings for the HFA cohort that were significantly above
chance and significantly higher than those for their TD peers
negates our hypotheses that still images, which are devoid
of any dynamic information, would not provide sufficient
information for participants to differentiate between chil-
dren with and without HFA. There is evidence in the litera-
ture showing the possibility of determining traits such as
charm (Back et al., 2010), narcissism (Naumann et al., 2009;
Vazire et al., 2008), and sexual orientation (Dittrich et al.,
1996) based on still images. However, the images used in
those studies contained the participants’ whole body, thereby
providing significantly more information about their traits
embedded in body posture or clothing choice. The images
used in this study focused mostly on the individuals’ face,
without including the body.

One possible explanation for our surprising result is that
there are anatomic differences in the face and head struc-
ture (dysmorphology) of individuals with HFA that can be
detected quickly and effectively by TD adults in this task.
Some recent studies have investigated this possibility, but
the findings so far are inconclusive. Some data show an
array of Minor Physical Abnormalities (MPA), including
two measures of the epicanthal structure of the eye, to be
characteristic of individuals with ASD when compared to
TD age-matched individuals (Ozgen et al., 2011). However,
this type of dysmorphology appears to define a subgroup of
individuals with autism who have more complex medical
involvement, lower 1Q, and poorer outcomes (Corbett
et al., 2012, 2013), which does not match the population
with HFA in our stimuli. Recent work using high-definition
three-dimensional (3D) imaging has identified several
facial features that are significantly more prevalent in chil-
dren with ASD and their unaffected siblings, compared to
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TD peers (Morecraft et al., 2001). However, these features
are most prevalent in unaffected siblings, making it doubt-
ful that they would result in easily perceived social awk-
wardness in children with ASD.

A more compelling explanation for our surprising find-
ing for still images may be found in the fact that the still
images were extracted as screenshots from videos.
Although we ensured that children were centered within
the video frame at the beginning of the story-retelling task,
participants with HFA tended to move toward the edges of
the frame by slouching, leaning, or rocking over the course
of the recording session. In contrast, TD children had a
greater tendency to remain centered within the frame.
Children with HFA were also more likely to move limbs
into the frame, such as pulling their knees up to their chin
or placing their hands near their head. It is possible that the
typical adult participants in this study used overall body
position, rather than facial features, to determine social
awkwardness in this task. One could argue that body and
head position within the image frame are a reflection of
dynamic patterns captured in a still screenshot, which
would support the claim that the dynamic features of social
communication are the most salient cues for perception of
social awkwardness in this population, rather than dysmor-
phology of the face. Future studies should use still images
of children with ASD that do not reveal overall body pos-
ture to verify this concept.

There is some evidence in the literature indicating that
the auditory and visual domains influence each other dur-
ing tasks requiring perception of personality or emotional
traits (Atkinson, 2009; Clarke et al., 2005; Lopata et al.,
2008). These data suggest that the combination of both
channels of dynamic information should result in higher
levels of perception accuracy for targeted traits than
single-channel information. Our data do not bear this out,
since there is no significant difference between frequency
of awkwardness ratings for audio-only, video-only, and
audio-visual stimuli. Our data do, however, substantiate
other claims in the literature that thin-slice judgment accu-
racy does not differ significantly across type of expressive
channel (see Hassin et al., 2013, for a review).

Conclusion and clinical implications

Peppé (2009) makes a strong case for increasing research
and intervention attention into qualitative perceptual rat-
ings of vocal and facial prosody, rather than focusing
solely on detailed analyses of individual quantifiable fea-
tures, such as measures of pitch and dynamic ranges for
vocal prosody. The data presented here support the impor-
tance of further investigating qualitative aspects of vocal
and facial expressions, since they have such salient and
rapid impact on how children with HFA are perceived by
naive TD observers. Overall, our data show that naive TD
adults rate children with HFA significantly more frequently

as socially awkward than TD children based on very thin
slices of social behavior. Since these results are based on
videos of only 19 children recorded during a specific story-
retelling task, we cannot generalize the findings to the
entire ASD population, particularly due to the inherent
variability of profiles in this group (Judd et al., 2012). The
findings also do not speak to the naturalness of produc-
tions during naturalistic social interactions, since our rat-
ings were based on a scripted story-retelling task.
Nevertheless, within the framework of this study, our
results indicate that qualitative awkwardness in social
communication is an easily identified characteristic of
individuals with HFA, which may lead TD individuals to
be less inclined to interact with individuals with HFA after
merely 1s of exposure.

This finding provides information that may speak
directly to the pervasive observations of involuntary social
isolation among individuals with HFA. The rapidly formed
impression of social awkwardness by TD adults could
explain why TD individuals may be disinclined to fully
integrate individuals with HFA into social interactions,
despite their good cognitive and language skills. The ques-
tion remains whether same-aged TD children—the true
peers of these children with HFA—form similar judgments
equally quickly and robustly. It would also be important to
determine whether children with HFA are able to perceive
this qualitative difference in their own productions. There
is evidence to show that within-group participants are bet-
ter at recognizing cues signaling group identity than out-
of-group participants (Dittrich et al., 1996). It would be
important to follow up on our presented data by looking at
within-group judgments of social awkwardness for thin
slices of audio and visual stimuli in both age- and diagno-
sis-matched cohorts.

The long-term implications of this line of research are
to inform intervention into qualitative aspects of nonver-
bal communication production in children with HFA,
while at the same time providing important evidence for
the need to educate TD individuals including family
members, teachers, employers, and peers, on the origins
and immediacy of this perceived awkwardness to
improve tolerance of communicative variations in the
increasingly large group of individuals with HFA.
Approaching the issue from these two sides has the
potential of significantly improving social integration of
this highly capable cohort.
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